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DEVELOPER TOOLS
Profilers : Nsight Systems, Nsight Compute, CUPTI, NVIDIA Tools eXtension (NVTX)Debuggers: cuda-gdb, Nsight Visual Studio Edition

Correctness Checker: : Compute Sanitizer IDE integrations : Nsight Eclipse Edition 
Nsight Visual Studio Edition
Nsight Visual Studio Code Edition



PROGRAMMING THE NVIDIAPLATFORM
CPU, GPU, and Network

ACCELERATED STANDARD LANGUAGES
ISO C++, ISO Fortran

PLATFORM SPECIALIZATION
CUDA

ACCELERATION LIBRARIES

Core CommunicationMath Data Analytics AI Quantum

std::transform( par , x, x+n, y, y,
[=](float x, float y ){ return y + 

a*x; }
);

do concurrent (i = 1:n)
y(i) = y(i) + a*x(i)

enddo

import cunumeric as np
ƛ
def saxpy (a, x, y):

y[:] += a*x

#pragma acc data copy( x,y ) {
...
std::transform(par, x, x+n, y, y,

[=](float x, float y ){

return y + a*x;
});
...
}

#pragma omp target data map( x,y ) {
...
std::transform(par, x, x+n, y, y,

[=](float x, float y ){

return y + a*x;
});
...
}

__global__ 

void saxpy (int n, float a, 

float *x, float *y) { 

int i = blockIdx.x * blockDim.x +

threadIdx.x ; 

if ( i < n) y[ i ] += a*x[ i ]; 

} 

int main(void) { 

...

cudaMemcpy( d_x , x, ...);

cudaMemcpy( d_y , y, ...);

saxpy <<<(N+255)/256,256>>> (...); 

cudaMemcpy(y, d_y , ...);

ACCELERATED STANDARD LANGUAGES

ISO C++, ISO Fortran

INCREMENTAL PORTABLE OPTIMIZATION

OpenACC, OpenMP

PLATFORM SPECIALIZATION

CUDA



NVIDIA HPC SDK
Available at developer.nvidia.com/ hpc-sdk, on NGC, via Spack, and in the Cloud

Develop for the NVIDIA Platform: GPU, CPU and Interconnect

Libraries | Accelerated C++ and Fortran | Directives| CUDA

7-8 Releases Per Year | Freely Available

Compilers

nvcc nvc

nvc++

nvfortran

Programming
Models

Standard C++ & Fortran

OpenACC & OpenMP

CUDA

Core 
Libraries

libcu++

Thrust

CUB

Math 
Libraries

cuBLAS cuTENSOR

cuSPARSE cuSOLVER

cuFFT cuRAND

Communication 
Libraries

HPC-X

NVSHMEM

NCCL

DEVELOPMENT

Profilers

Nsight

Systems

Compute

Debugger

cuda-gdb

Host

Device

ANALYSIS

SHARP HCOLL

UCX SHMEM

MPI
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NSIGHT TOOLS WORKFLOW

Nsight Systems
Comprehensive system-level 

performance

Nsight Compute
Detailed CUDA kernel performance

Nsight Graphics
Detailed frame/render performance

Dive into top CUDA kernels 
by using metrics/counter 

collection

Dive into graphics
frames

Start here

Re-check overall 
performance

Re-check overall 
performance



NSIGHT SYSTEMS
SYSTEM PROFILER

Key Features:

Å System-wide application algorithm tuning
Å Multi -process tree support

Å Locate optimization opportunities
Å Visualize millions of events on a very fast GUI timeline

Å Or gaps of unused CPU and GPU time

Å Balance your workload across multiple CPUs and GPUs
Å CPU algorithms, utilization and thread state

GPU streams, kernels, memory transfers, etc

Å Command Line, Standalone, IDE Integration

OS: Linux (x86, Power, Arm SBSA, Tegra), Windows, MacOSX(host)

GPUs: Pascal+

Docs/product: https://developer.nvidia.com/nsight -systems

https://developer.nvidia.com/nsight-systems
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